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i YENIKOLOPOV, S.K. 
Behavior characteristics of Anopheles hyrcanus pall. Med,paraz. 
i paraz.bol, no.1:31-33 Ja-Mr '54, (MLRA 7:3) 


1. In Dagestanskogo instituta epidemlologii 4 mikrobiologii 
(direktor inatituta Ye. Ye.Zhadkevich). (Mosquitoes) 
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USSR/Chemistry - Fuels 
Combustion Aug 52 


“Periodic Combustion Flashes in Mixtures of Car- 
don Monoxide and Oxygen," N. S. Yenikolopyan and 
A. B. Nalbandyan 


"DAN SSSR" Vol 85, No 6, pp 1309-1312 


A quant description of the combustion observed 
din a mixt of CO and Op when a small amount of H 
is added by diffusion is worked out on the basis 
of the reaction mechanism and the consts of ele- 
mentary reactions calcd from previous work. 


238T14 


When the pressure of the H on the membrane is © 
decreased and its rate of entry to the mixt is 
decreased, the time between explosions is in-- 
creased. By means of eqs derived from the mech- 
anism of the reaction, the article explains why 
the combustion “3 only a flash and not a can-: 
plete burning of the entire mixt. Presented by 
Acad N, N. Semenov 14 Jun 52_ 
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YENIKOLOPYAN, N.S. 
Theory of degenerate branching chains. Part 1, Kinetic equations. 
or reactions with degenerate chain branching (with English eunmary 
in insert), Zhur.fis.khim, 30 no.4:769=783 Apr. '56.  (MLRA 9:9) 


1. Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva. 
(Chemical reaction, Rate of) 
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USSR/Physical Chemintizy - Kinetics, Combustion, Explosions, Topo 

chemistry, Catalysis. B-9 
Abs Jowe: Referat. Zhurnal Khimlya, No 3, 1958, 7184. 


N.S. Yentkolopyan, G.V. Korolev, G.P. Savushkina. 


Author. 3; 
Inst. y : 
Title : Upon the Marimm Conca trations of Stable Intermediary Pro- 


ducts ia Composite Chain Reactions. 
Orig Pub; Zh. fiz. khimii, 1957, 32, No 4, 865-873. 


Abstract: It is shown for composite chain reactions of the type A-> B-> c 
proceeding in two stages (chain formation of a stable intermediary 
preduct B from the initial substances A and chain expenditive of 
B with the formation of final substances C) that there 1s a pro- 
portionality ny = W442 (1) among the coaceutrations (n) of ail 
active centers (AC) in the reaction systems in thin equation, x 


does not de on the rates of AC generatio. (W), of their = 
Fi catt on (a ami of their destruction (g). Shold a elowly re- 
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USSR/Physical Chemistry - Kinetics, Cosbustion, Explosiaas, Topo- 
‘ chemistry, Catalysis. Be9 


Aba Jour: Referat. Zhurnal. Khimiya, No 3, 1958, 7184. 


acting AC spontaneously generate, the equation (1) would be rigat 
only in the case of long enough chains. It is shown that the sta-~ 
tionary concentration of B does not depend on AC concentration 

in the reaction system, i.e. that it does not depend on W, a and 
g. It was revealed at the aridation of CH, (which proceeds fol- 
lowing the composite chain mechanism CH, ->CH,0 — final substan~ 
ces) at 462 to 525° acd the pressure of 53 mmof merc. col. in 
the mixture CH), 220, that varying the conditions influencing W and 
g& (concentration of the hog. initiator NOs, vessel diamte>, di- 
lution of the mixture 8 timaz with Noy different chemical treat~ 
ment of the vessel. walls) results in great changes of CH, axtds~ 
tion rate (v), which is the criterion of AC concentration in the 
reaction system, but does not practically influence the stationary 
CH,0 concentration. The experiments were carried out under static 
conditions, v was measured manometrically, and CH,0 concentration 
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SAYASOV,YU.S., YENIKOLOPYAN,N.S. PA ~ 2919 
Note on the 4?fusion of Lotive Centres in the Case of a 
Quadratic Stripping of Chains in the Volume. (0 diffusii aktivnykh 
teentrov pri kvadratichnom obryve tsepey v ob'yene, Russian) 
rare ye Nauk SSSR, 1957, Yol 113, Nr 1, pp 130 - 133 
U.S.Ss oR. ; 

Received: 5 / 1957 Reviewed: 6 / 1957 


The present paper furnishes a solution of the problem of the 
spatial steady distribution of the forming heterogeneous active 
centers on the assumption, that they are destroyed in the case 
of mutual collisions on the surface and in the inferior (i.e. in 
the case of quadratic stripping of the chains). “his problem 
arises e.g. in the case of a mixture of hydrogen sith ohlorine 
without admixtures of oxygen. Le& the velocity of heterogeneous 
generation ba much greater than the velocity of the homogeneous 
generation. “he reaction is asaumed to take place in a container 
with plane-~pérallel walls with a distance of 21 between the walls 
(one-dimensional problem).In that oase the spatial distribution 
oO? the active centersis described by the differential equation 


D(é*n/ax”) -k (u)n? = 0. Here n(1/om?) denotes the concentration 
of the active centers, k (en®/sec) the coefficient of recombination, 
(x) (1/cm?) the total concentration of the mixture and of the pro- 
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Note on the Diffusion of Active Centres in the PA - 2919 
Case of a Quadratic Stripping of Chains in the Voluse. 


dueta, x(cm) - fhe coordinate measured from the center of the 
container, D(om‘/sec) - the diffusion coefficient of the active 
centers. The boundary conditions are also given. 


The solution of this differential equation can be represented by 
the elliptic function of WEIERSTRASS: # ~ /O (u). In the case 

of small velocities of the heterogeneous generation only few 
chains form at the walls, and therefore the probability of an 
interaction in the volume is small. Subsequently the equilibriuz 
of the process of generation and deotruction of the active centers 
4s determined. If, however, a great number of chains form at 

the walls in unit time, ‘it ia determined fron the equality of the 
velocity of generation and destruction of the active centers in 
unit volume of the container. “urthermore the case is investigated 
in which the concentration n of the active centers varies con- 
siderably in the interior of the contaiuer. With the help of the 
method of the WEIERSTRASS function described here, the diffusion 
of the active centers for different conditions can be investigated 
(in which oase the quadratic stripping of chains plays an a4nportant 
part. (1 illustration) 
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Note on the Diffusion of Active Centers in the Case of a Quadratic 
Stripping of Chains in the Volume. 


ASSOCIATION: Institute for Physical Chemistry of the aged of Science 
of the U.S.S.R. 
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MARKEVICH, A.M.; NALBANDYAN, A.B. 


Results of the operation of an experimental apparatus for 

the manufacture of formalin from natural EAs. Trudy VHIIGAZ 

N0032130-142 '58, (MIRA 11:8) 
(Natural eaat (Formaldehyde) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1" 


nt id cas a rhea 


—, papa: 

g CA Oh SSI ER 

Py SNE eet BSE Ske gage 

WebNS 9UE DL Set ened ras 
Sg 


"APPROVED FOR RELEASE: sd intl 


SESE F 
IES MSS ZESUE ETE : 


Sar oy aS 


: 800/76 -52-9.45/46 
4 AUTHORS: Yenikolopyen, N. 8., Polyak, g, 8., Shtern, vy, Ya, 
TITLE: On the Nature of the "Cold Plame" Phenomenon (9 Prirode 


kholodnoplamennogo yavleniya) 


PERIODICAL; Zhurnal fizicheskoy khimii, 1958, Yo] 32, Nr 9, pp 2224-2226 
(UssR) 


ABSTRACT, Two views are represented in Publications on the Oxidation of 


becomes Predominant With an increase in temperature, To explain 
this Phenomenon an idea of N, N. Semenoy (Ref 5) was used. Thig 
Card 1/2 is the 80-called "degenerated branching", R'COH + RO, —> 
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On the Nature of the "Cold Flame" Phenomenon SOV/76-32-9-45/46 


ASSOCIATION: 


SUBMITTED: 


Cara 2/2 


- ——w RO” + O°H + R'CO*®. Because of the action of the above- 


mentioned mechanisms there is a temperature range in which the 
optimal conditions for "branching" exist. There are 12 ref- 
erences, 8 of which are Soviet. 


Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva (AS 
USSR, Moscow institute of Chemical Physics) 


January 31, 1958 
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‘Yenikolopyan, N. S., Korolev, G. V. 20-118-6-25/43 
“Fenjko*onyesy += 


Formaldehyde and Acetaldehyde Yields in the Oxidation of 
Ethane at High Temperatures (0 vykhodakh formal'degida i 
atsetal'degida pri vysokotemperaturnom okislenii etana) 


Doklady Akademii Nauk SSSR, 1957, Vol. 118, Nr 6, pp. 1138-1141 
(USSR) 


The conceptions which in complicated chain reactions lead to 
the existence of extreme yields of stable intermediate products 
were verified at the example of the oxidation of methane. As 
sample for the further verification of these conceptions the 


‘next more complicated representative of the homologous series 


‘of paraffin hydrocarbons, i.e. ethane, was chosen. ‘the 


" behavior of the yields of formaldehyde and acetaldehyde was 


investigated in the case of variation of the conditions of 
oxidation of CoH¢ at high temperatures. The apparatus and the 


method were described already earlier. The experiments were 
carried out in two quartz reaction containers with a diameter 
of 45 mm and avolume of 250 ml, the walls of which were 
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a Formaldehyde and Acetaldehyde Yields in the Oxidation of Ethane 20-118-6-25/43 


at High Temperatures 
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treated as follows: 1) by washing with HOF, (H,F,-container) 


and 2) by washing with a one percent solution of K5B,04 
(K.B,0,-container, The results of these experiments 

at“16w' pressures (25 mm of mercury column) are illustrated én 
a diagram for mixtures relatively rich in oxygen (C,H :20,). 

The addition of an initiator for the radicals (NO,)"and 

the dilution of. the reaction mixture with a rare gas (N,) 

increase the concentration of the active centres in the 

reaction mixture to a great extent. The yield of CH,O and 

CH, CHO here remains practically unchanged, i.e. it does not 


differ from the extreme yields, The same experiments were 
repeated at a pressure of 53 mm torr. The yield of CH,0 
remaina unchanged as before in the case of a modification of 
the concentration of the active centres. However, the velocity 
of the accumulation of CH,CHO increases considerably in the 


very last moments of transformation. The concentration reaches 
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Formaldehyde and Acetaldehyde Yields in the Oxidation of Ethan °-118-6-25/43 
at High Temperatures 


its maximum if the transformation velocity already equals 
zero with respect to Ap. Then the extreme yields of the 
stable intermediate product are investigated in a complicated 
chain reaction. The maximum yield of CH, CHO suffers no 
syatematic modification in the case of concentration changes 
of the activo centres in the reaction system. In the case 

of the mixture 20H, :0, the yield of CHAO becomes a function 


of the reaction conditions: the conditions leading to the 
concentration increase of the active centres in the system 
inorease the yield of CH,0. 

There are 4 figures and 2 references which are Soviet 


ASSOCIATION; Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics ,AS USSR) 


PRESENTED: July 30, by N. N. Semenov, Member, Academy of Sciences USSR 
SUBMITTED: July 27, 1957 . 
Card 3/3 
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20-118-5~38/59 


Yenikolopyan, N.S. , Korolev, G. V. 


Formaldehyde Yields. on Mothane Oxidation, aos Dependent Upon 
the Homogeneous Initiator Concentration, Inert Gas Admixtures 
and the Condition of the Reaction Vessel Walls (Zavisimost! 
vykhodov formal'degida pri okislenii metana ot kontsentratsii 
gomogennogo initsiatora, dobavok inortnogo gaza i ot nostoy~ 
aniya otonok reaktaionnogo so.wuda) 


pokey Akademii Nauk SSSR, 1958, Vol. 118, Nr 5, pp.983-986 
USSR 


The apparatus and the method of the measurings were described 
by the same authors already earlier (Ref 1). Experiments on 
the not initided oxidation of CH, were carried out inBhuartz 
reaction containers of the same qianates (45 mm) the surface 
of which was processed in different way: 1) No special pro- 
cessing ("“pure" container); 2) washed out by means of hydro- 
fluoric acid (H,F, container); 3) washed out by means of a 


1% solution of K5B,04 (KB ,0. container). The results of 
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Formaldehyde Yields on Methane Oxidation, as Dependent Upon the Homogencous 
* Initiator Concentration, Inert Gas Admixtures am the Condition of the Re-~ 
action Vessel Walls 
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these experimenta are illustrated on a diagram and demonstrate 

that the yield of CH,O depends on the state of the surface $ 
of the renotion cont&iinor, Thorofore, yield of CH,0 at given 
conditions of the oxidation of CH, has no maximum, i.e. ve- 

locity of molecular consumption of CHO is of the same order - 
of magnitude as with the consumption 4n the chain reaction, 

The dependence of the yield of CH.O on the nature of the 

surface of the reaction containerobserved here may have two 

reasons: 1) Destruction of the active centers on the surface 

of the reaction container takes Place in the kinetic or dif- 
fusion~kinetic range. 2) Heterogeneous reaction of the con- 

sumption of CH,0O takes place in the kinetic or diffusion-ki- 

netic range. A dilution of the reaction compound with nitro- 

gen renders difficult the diffusion of the radicals and 

CH,O molecules to the wall and therefore is bound to increase 

the yield of CH,O. The admixture of materials which can 

produce active centers to the reaction compound is equally 

bound to increase the yield of CH.0. A diagran illustrates 

the results of the experiments on fhe oxidation of methane. ’ 
under the presence of different amounts of NO,. Thus, e.g 
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Formaldehyde Yields on Methane Oxidation, ag Dependent Upon the Homogeneous 
Initiator Concentration, Inert Cas Admixtures and the Condition of the Re- 
action Vessel Walls 


ASSOCIATION: 
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an increase of the NO,-content in the compound from 0 to 

0,2 - 0,3 % increases’ the yield of CH.0O by 4 to 8 times. At 
the same time a strong increase of oxidation velocity is 
observed. With sufficiently high concentration of the active 
centers in the reaction system the yield of the stable in- 
termediary product reaches the maximum value. Variation of 
the concentration of the initiator exerts strong influence 
on the oxidation velocity, however, Practically does not in- 
fluence at all the yield of CH,0. All results found here 
show among others the following: In the case of a not in- 
itiated oxidation of methane formaldehyde is consumed mole- 
cularly and the velocity of this consumption has the same 
order of magnitude ag cansumption in chain reaction. There 
are 4 figures and 1 reference, 1 of which is Soviet. 
Institut khimicheskoy fiziki Akademii nauk SSSR (Institute fo 
Physical Chemistry AS USSR) 
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enikolopyan, N.S. 20-119-3-35/65 


On the Negative Temperature Coefficient in the Oxidation of 
Hydrocarbons (0b otritsatel'nom temperaturnom koeffitsiyente 
pri okislenii uglevodorodov) 


Doklady Akademii Nauk SSSR, 1958, Vol. 119, Nr 3, pp. 520-522 
(UssR) 


A characteristical peculiarity of the oxidation of the hydro- 
carbons is the so called negative temperature coefficient in 
a certain temperature range. Vhis negative temperature range 
has a strong influence upon the kinetios of the slow oxidat- 
ion and upon the character of the self-ignition of the hydro- 
carbons. The present theories (references 6,12,13,14) actually 
do not explain the phenomena of the negative temperature co- 
efficient. This work investigates on the basis of the theory 
‘of the degenerate ramification by N. N. Semenov the negative 
temperature coefficient as a result of the competition of the 
elementary processes, which are participating in a composed 
chain reaction. At low temperatures the qxidation of the hy- 
drocarbons goes on passing through superoxide radicals, which 
form after the reaction R + Qo -} ROO. This process has a low 
steric factor (10-3 to 1074)°and a low activation energy 
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(2 to 4 great calories/mol). The elementary process of the 
degenerate ramification can be represented, after B. L'yuis 
and G. El'be (reference 13) as well as after Vv. V. Voyevodskiy 
and V. I. Yedeneyev(reference 16), as result of the interact- 
ion of the superoxide radical with a stable intermediary pro- 
duct (e.g. with aldehyde): ROO + R'CHO —}> RO + OH + RICO. 

By this reaction 3 new active centers form from a radical.The 
reaction ROO —->R'CHO + R"O takes place with previous iso- 
merization of the superoxide radical and therefore it has a 
high activation energy (20 great calories/mol). The competit- 
ion of the two above given reactions Causes the maximum in the 
dependence of the reaction velocity on the temperature. At 
low temperatures the superoxide radical must react according } 
to the bimolecular reaction. From a certain temperature on- 

wards, however, the monomolecular continuation reaction, which 

above is given in the second place, predominates, by which 

the oxidation velocity is decreased, The destruction of the 

active centers essentially depends on the destruction of the 

radicals R. With increasing temperature the probability of the 
ramification decreases and on the other side the steady con- 
centration of the radicals ROO decreases, so that the limiting 

Card 2/4 process is the reuction R + 02 —> ROO. Therofore the oxidation 
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velocity of the hydrocarbons rapidly decreases with increasing 
temperature. On the base +f this simplified oxidation scheme 

an expression for the reaution velocity is written down. The 
velocity of the oxidation of a hydrocaryon passes a maximum 
with increasing temperature. The author also solved the foll- 
owing inversion problem: Given are the values of the ratio of 
certain parameters and of the difference of the activation 
energy of the elementary reactions. The steric factor of 

the reaction R + 0, —> ROO is to be computed, so that the re- 
action velocity has its maximum at the temperature of 400°C, 
The concerning numerical data are given here, The generalized 
scheme of the oxidation of the hydrocarbons, suggested here, — 
thus leads to a maximum of the reaction velocity with regard to 
the temperature. In case of further increase of the temper- 
ature the consideration of the reaction RCHO + Oo —? RCO + \ 
+ HO, leads to an increase of the reaction velocity. 


There are 2 figures and 20 references, 11 of which are Soviet. 
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5(3) PHASE I 600K EXPLOTTATION s0v/3198 


Nalbandyan, Aram Bagratovich, and Nikolay Sergeyevich Yenikolopyan 


ee, 


Pormal'degid - material diya plastmass (Formaldehyde: Raw Material for 
_ Plastics) Moscow, AN SSSR, 1959. 68 p. (Series: Abademiya nauk SSSR, 
Nauchno-populyarniys s<ct ya) 17,000 copies printed. 


Resp. Ed.: V.N. Kendrat 'yev, Academician; Ed. of Publishing House: 
V.N. Vyazemtsev; Tech. Ed.: A.P, GUSEV4. 


Sponsoring Agency: Akudsinlya nauk SSSR, Redkollegtya nauchno-populyarnoy 
literatury, 


- PURPOSE; This book is intené:i for chemists interested in plastics production, 


students of organis chemia ‘ry, and persons interested in the theory and 
practice of synih=tic materials proiaction, 


COVERAGE: The bocklst deserites the nature of formaldehyde, its principal 
properties, msthods fcr ite production, and {te most important chemical 
reactions with other sutstances to produce synthetic resins and plastics. 
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TABLE OF CONTENTS: 


Intreduet ton 
Ch. I. Formaldehyde and Tts Properties 
Ch. II. The Production of Formaldehyde ; 
Ch. III. Some Formaldehy2s Polymers | — 
ch IV. Phenol-formaldehyds Resins 
Ch. V. Urea-formaldehyde and Some Other Resins . 
Bibliography . 
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_80V/80-32-4-38/47 


Yenikolopyan, N.S., Kleymenov, N.A., Karmilova, LAV; Markevich, A.M. 
and Nalbandyan, A.B. 


The Preparation of Formaldehyde in a Jet Apparatno by Means of the 
Oxidation of Methane Catalyzed by Nitrogen Oxides (Polucheniye formal'- 
degida na struyevoy ustanovke putem okisleniya metana, katalizirovannogo 
okislami azota) 


Zhurnal prikladnoy Khimii, 1959, Vol 32, Nr 4, Pp 913-919 (USSR) 


The problem otf methane oxidation, very important in view of chemical 
utilization of natural gases, was dealt with in many investigations, 
including those of Medvedey —Refs 25, 267 and D.M. Rudkovskiy. The - 
present article describes some results of laboratory studies in ob- 
taining formaldehyde by means of methane oxidation catalyzed by nitro- 
gen oxides. The following research workers of the VNIIGAZ MNP parti- 
cipated in individual phases of these studies: S.A. Anisonyan, S.Ya. 
Beyder, and N.I, Vinnikova, and of the Giprokauchuk. MKhP: A.S.Zhadayev, 
N.N. Chernov and M.N. Shendrik. The methane exidation was carried out 
under jet conditions at a pressure of the gas mixture near the atmo- 
spheric one and at temperatures of 600 to 800°C. Various conditions of 
experimentation were tried out in order to find the optimum ones, and 
the results were as follows: 1. The treatment of the inner surface of 
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The Preparation of Formaldehyde in a Jet Apparatus by ‘leans of the Oxidation of ‘ 
Methane Catalyzed by Nitrogen Oxides , 


a vessel, in which reactions take place, with K2B,40 increases and 
stabilizes the yield of formaldehyde and reduces the reaction tempera- 
ture by 80 or 100°C; 2. The relative yield of formaldehyde (CH20 : NO) 
amounts to 10 to 12 molecules per one molecule of the catalyst; 3. The 
optimum composition of the methane-air mixture was found to be l : 23 

4. The optimum temperature of the reaction is about 100°C; 5. The stable 
run of the reaction is possible in metal vessels; 6. The laboratory 
results were confirmed by experiments carried out in a pilot instal- 
lation with a capacity of 13 m?/hr of gas-air mixture. There are 7 
graphs and 35 references, 16 of which are Soviet, 14 English , 2 German, 
1 Swiss, 1 French and 1 Japanese. 
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AUTHORS; Yenikolopyan, N.S., Kieymenov, H.A., Karmilova, L.V., Markevich, A.-M., 
Natban yan, A.D 

TITLE: The Preparation of Formalaehyde by Methane Oxidation Reaction Catalyzed 

‘ by Nitrogen Oxides 

PERIODICAL: - gyurnal prikladnoy khimil, 1959, Vol 32, Nr 5, pp 1132-1135 (USSR) 


ABSTRACT: The preparation of formaldehyde in reaction vessels installed in line 

é and also by the method of recirculation is investigated here. In one 
series, the gas-air mixture of 33.3% CHy, 66.6% air and 0.1% NO vas , 
passed through reaction vessels. ‘the formaldehyde was separated dy water 
in absorbers. It has been shown that under these conditions 7.4% of 

. methane is oxidized to formaldehyde and 9 - 12% to carbon monoxide. In 

the closed circulation method the mixture was passed many times through 
the reaction vessel, After 8 cycles 18.5% of methane is oxidized to 
formaldehyde and 19.7% +o carbon monoxide. An additional supply of air 
or oxygen increases the yield to 320%. The yield of formaldehyde per 
1 molecule of NO is 20 and even 30 molecules at 550 and 590°C. In the 
continuous circulation method the mixture is continuously supplied with 

Card 1/2 fresh gas. The temperature varies from 565 - 680°C. NO was supplied 
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The Preparation of Formaldehyde by Metnane Oxidation Reaction Catalyzed by Nitrogen 


7 ' Oxides : 

to keep the cor.zextration at 0.1 yolume %. After 10 circulations 21% 
of methane is converted to formaldehyde, The losses of NO due to ab- 
sorption in the absorber amour to 2-16%, It has been found that NO 
is not consumed in the reaction. 
There aré 3 graphs, 1 table and 2 Soviet references. 
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re pi $0V/16-33-3-21/41 
AUTHOR: Yenikolopyan, N. 5S. : 
TITLE: On the Change of the Order of Reaction With Temperature in 


the Oxidatior of ydrocarbons (Ob izmononii poryadka roaktsii 
s temperaturoy pri okislenii uglevodorodov) 


PERIODICAL: Zhurvial fizicheskoy Kkhimii, 19595 Vol 33, Nr 3, 
pp 642 - 648 (USSR) 


ABSTRACT: fhe author of this paper and several others observed that 
temperature rise in hydrocarbon oxidations (e.g.in the case 
of methane) leads to an inerease in the order of reaction with 

respect to oxygen (1), and to @ decrease of the order of 
reaction with respect to hydrocarbon (II)(Table 1). This 
observation was confirmed by data on the minimum pressure of 
simultaneous.. ignition as & function of temperature in the 
case of various compositions of (I)-(II) mixturce. It was 
thus stated that with rising temperature the dependence of 
the oxidation rate on (1) inercases while the dependence 
on (II) decreases (Fig 5). Contrary to what was assumed in 
(Ref 23), (Ref 29), and (Ref 19) it is stated that the kine- 
Card 1/2 tics of oxidation is to be explained by stronger "competi- 
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on the Charge of the Order of Reaction With Temperature s0v/76-33-3-21/41 
in the Oxidation of Hydrocarbons 


tion" of a few elementary processes at rising temperature. 


k 
The monomolecular reaction noo’--4> R°CHO + R"0*, which 
exhibits a higher activation energy than the reaction 


k 
R°+ 0, —2, R00"; is strongly accelerated by rising temper~ 


ature so that at higher temperatures the latter becomes the 
determining reaction. On the basis of this assumption the 
author computed the maxinun reaction rate of (II) as a 
function of the concentration of (11) and (I) at various 
temperatures. In this connection the ramification was assumed 
4o develop according to the mechanism established by N. H. 
Semenov (Table 2). There are 5 figures, 2 tables, and 31 
references, 11 of which are Soviet. 

ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva 
(Academy of Sciences, USSR, Institute of Chemical Physics, 
Moscow) 
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5.4500 69136 
AUTHORS: © Karmilova, L. Ve, Tenikolopyan He 8., 8/076 60/034/03/009/038 
; Nalbandyan, A. B. B115/B016 
TITLE: Kinetics and Mechanisn of Methane Oxidation. I. Fundamental 


Macrokinetic Rules 


PERIODICAL: faeeny fizicheskoy khimii, 1960, Vol 34; Nr 3, pp 550 - 558 
USSR 


TEXT: The papers by N. N. Semenov (Refs 1,2) dealing with the oxidation proc- 
esses Of hydrocarbons are mentioned. In the present paper the results of a 
thorough investigation of the kinetics and composition of the oxidation products 
of methane during the entire course of reaction in a vessel with exactly pre- 
scribed type of surface are given. The rules in the accumulation of intermediates 
(CH,0 and Hy05)s some new phenomena in methane oxidation, and the probable me~- 


chanisn of the process will be dealt with in the following publications af this 
series. The experiments were carried out in a static device already previcusly 
described (Ref 4). To analyze the formaldehyde and hydrogen peroxide a calori- 
meter of the type FEK-M was used. The experiments were made in e temperature 
range of from 423 to 513°C, in a pressure range of from 117 to 375 torr, and 
at ratios of CH,:0, = 0.5; 1 and 2 (Figs 4-3), in which connection the 
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Kinetics and Mechanism of Methane Oxidation. 8/076 60/034/03/009/038 
I. Fundamental Macrokinetic Rules B115/B016 


accumulation of reaction products (co, CO,» Ho» H,0) was pursued. The reaction 


kinetics in dependence on temperature (Fig 4), and the influence exercised by 
the composition of the initial mixture and initial pressure upon the kinetics 
of methane oxidation (Figs 5,6) were pursued. It is pointed out that the maxi- 
mum rates of the consumption of initial reagents and acoumulation of end prod- 
ucts of the reaction in the temperature range investigated are in agreement 
with the stoichiometric ratios. The activation energy of methane oxidation is 
41.5 +41 kcal/mole. The dependence of the maximum rate of methane consumption 
on the initial pressure of the reaction mixture and its logarithmic anamorphosis 
4g pursued (Fig 7). The degree of the completeness of the reaction of methane 
oxidation (n = 2.7), the reaction degree for methane (a = 1-62), and that for 
oxygen (B = 0.96) at a total pi sssure of y ¥ Ot, were determined (Figs 8,9)+ 
The dependence of the induction period on the pressure of the initial mixture 
and its logarithmic anamorphosis are given (Fig 10). The temperature coeffici- 
ent (Boy = 3641 kcal/mole ) was also determined. The student V. T- Iltin also 


assisted in this investigation. There are 40 figures and 22 references, 10 of 
which are Soviet. 
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ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki (academy of \ 
Sciences of the USSR, Institute of Chemical Physica) 
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TITLE $ Kinetics and Mechanism of Methane Oxidatione II. Kinetics 

: of Accumulation of Intermediates \ 


PERIODICAL: Zhurnal fiziche skoy khimii, 1960, Vol. 34, No- 5, 
a PPe 990-994 


QEXT: The investigation under review was conducted with the participa- 
tion of Ie Yue Uvarovae The authors studied the kinetics of accumulation 
of formaldehyde \and hydrogen peroxide in the methane oxidation in & quartz 
vessel treated with HF. The influence of temperature was tested with a 
stoichiometric methane - oxygen mixture at 235 torr pressure and temper- 
atures of 426, 4725 491055 and 513°C (Figse 1-4) kinetic curve). The 
analysis of the curves phowed that formaldehyde appears 288 primary inter~- 


4 


by oxidation of formaldehyde The maximum concentration of formaldehyde 

rises with temperature, while that of hydrogen peroxide drops. The yield 

- of hydrogen peroxide drops likewise with a rise in temperatures The activa- 

tion energy of the formaldehyde formation amounts to EB 07 084005 kcal. 
(CH,0)max = 
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Kinetics and Mechanism of Methane Oxidation. $/076/60/034/05/08/038 
“II. Kinetics of Accumulation of BO10/B002 
Intermediates 


The maximum yield of formaldehyde increases in proportion to a rise in 
the initial pressure of the gas mixture, While the yield of hydrogen 
peroxide depends but little on the formaldehyde oontent in the mixtura, 


the maximum yield of formaldehyde rises linearly with rising methane Sf 
content in the gas mixture. With ratios 0, H CH, = 2 to 0.86, the maximun \/4 


yield of formaldehyde is independent of the oxygen content in the gas 
mixture, whereas in the case of 0, : CH, ~ 0.86 to 0.128, CHO wax drops 


linearly with dropping oxygen partial pressure. A paper by A. Me Markevicn 


. is montioned in the text. There are 11 figures and 13 references: 8 Soviet 
and 5 English. 
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Semenov, N. N. (Moscow) Sore aaa gc 


TITLE: Kinetics and Mechanism of the suiduveen of ee 
III. Detailed Mechanism of the Reaction 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No» 65 
pp. 1176-1185 


TEXT; On the basis of the kinetic data and the modern conception of the 
energy of elementary reactions of radicals with stable molecules, a 
scheme of the most probable oxidation mechanism of methane in the 
gaseous phase is derived, with due consideration of the branch reaction 
of formaldehyde in the process. The oxidation mechanism can be 
represented to greater degrees of conversion by the following system of 


reactions: CH, + 0, ci, + HO, (0) CH, + 0, + CHZO + oH (I) 


OH + CH, + H,0 + cH, (II) OH + CH,O > H,0 + HCO (II') 


4 
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CHAO +0, > BGO + HO, (III) Héo + 0, +0 + HO, (Iv) HO, + CH, > 


Fn ae ede tanae Rciieen ee 
7 #HL0, + cH, (v) HO, + CHLO HAO, + RCO 6(¥') OH TT CSTE 


Calculated data of the maximum rate of oxidation compared with 
experimental data are given in Table 1 for temperatures of 472°, 491.5° 
and 513°C, and the values of the kinetic parameters of the methane 
oxidation in Table 2. The quantitative agreement of the values 
calculated according to the derived mechanism with those of the experi- 
mental data confirm the validity of the proposed reaction mechanisn. 

L. I. Avramenko, A. M. Markevich, and V. V. Voyevodskiy are mentioned in 
the text. There are 2 tables and 20 references: 14 Soviet, 4 British, 
and 1 Canadian. 
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- of Sciences USSR, Institute of Chemical Physics) 
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AUTHORS :. . Yeonikolopyan, N. 8, and Bel'govskiy, I. Me 
TITLE: Catalytio Oxidation of Hethane and Methyl Alcohol 
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 7, ~*~. 


pp. 1571 - 1580 


TEXT: The aim of this paper is to establish the reason for the great 
difference between formaldehyde yields obtained by oxidation of 

methanol and methane. The experiments were carried out in an ordinary 
vacuum unit. The reaction vessel was a quartz cylinder 480 mm long and x 
38 mm in diameter. The following mechanisms were investigated: 1) the 
kinetics of homogeneous oxidation, with a previous treatment of the 

walls of the reaction vessel with a 2% aqueous potassium-tetraborate 
solution, and 2) the kinetics of heterogeneous oxidation with metallic 
gilver vaporized upon the walla of the reaction vessel. By solving the 
heat-conduction equation, it was established for the homogeneous reaction 
thet at the reaction rates observed (neat-evolution rate and acceleration 
of the reaction) the system can be considered to be a steady one, and that 
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87765 ee 
Catalytic Oxidation of Methane and Methyl 9/076 60/034/007/028/042/Xx 
Alcohol 3004 /B068 


the separate calorimetric method developed by A- A- Koval'akiy can be 
applied. The kinetice of homogeneous oxidation was studied with 4 
methane at 580°C, 250 mm Hey CH,:0, * 1:1, and with methanol at 490 C, 


106 mm Hg, and CH,0H: 0, = 1:1. Maximum formaldehyde concentration was 
found for CH, at 1 mm Hg, and for CH,0H at 4.7 mm Hg, in accordance 


with the higher reactivity of methanol. The oxidation of methanol on 
the silver catalyst wes completely heterogeneous and very rapid. Formal- 
dehyde, the intermediate product, is desorbed from the catalyst into the 
volume of the reaction vessel. The homogeneous oxidation of formalde- 
hyde and methanol is completely suppressed by the rapid deatruction of 
the active centers on the silver surface. The oxidation of methane on 
the silver catalyst was considerably slower than in the pure vessel. 

COp and HO were formed. The oxidation process Was not accelerated by 
the addition of formaldehyde. From this, it is concluded that the oxida- 
tion of CH, on the silver catalyst does not take place through the 
4dntermediate stage of formaldehyde formation. There are 8 figures, 

3 tables, and 13 references: 12 Soviet and 1 British. 
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(Academy of Sciences USSR, Institute of Chemical Physics) 
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Radlatlon-Induced Polymerization of Monomers in the Solld State 


1. M. Barkalov, ¥. f, Got’ 


cf N, skanotzoree, 
anghA, N, 4 
an on, B, Terekbore eee 


The authors investigated the kinctkes of the radiation-induced polymerization of a number of vinyl monomers” 7 
(acrylonitrile, methyImethacrylate,; vinyt acetate, formaldehyde). The polymeryation wat carried out using 1.5 . 
Me¥ electrons, Tlc temperature range studied (from —195 to 0°C) Included the malting point of the monomer, 

‘The temperature-dependence of the polymerization rate near the melting point need in a variety of ways. The 

polymer yield in the salid phase reached a fimiting value with Increasing dose. The Influence of phase transitions on 

the kinetics of polymerization was established. The revutts are interpreted on the batts of the theory developed and 

presented by N. N. Semenov at the International Symposium of Macromolecular Chemittry (Mowow, July 170), 
and ag the 18th Congress of Pure and Apptied Chemistry (Montreal, August, 1961). 
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Homogeneous catalysis in the gas phase oxidation of hydrocarbons. 
Report No.2: Effect of nitromethane admixtures on the oxidation of 
methane. Isv. AN SSSR, Otd. khim, nauk no.21230-235 F “61. 
(MIRA 1432) 


1, Institut khimicheskoy fiziki AN SSSR, ‘ 
(Methane) (Oxidation) 
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Kinetics and mechanism of methane oxidation. Part 4: Effect 
of hydrogen peroxide and water on the reaction kinetics. ) 
Zhur, £42, khim. 35 no.531046-1053 My ‘61. (MIRA 16:7 
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Kinetics and mechanism of methane oxidation. Part 5: 


Constant rate of methane oxidation. Zhur,. fiz. khim. 
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Kinetics and mechanism of methane oxidation. Part 6: 
Mechanism of carbon dioxide formation and the evaluation of 
the stationary state concentration of hydroxyl radicals in 
the reaction. Zhur, fiz. khim., 35 no.7:1458-1464 J1 '61, 
(MIRA 14:7) 
1. AN SSSR, Institut khimicheskoy fiziki. 
(Methane) (Oxidation) (Carbon dioxide) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1" 


RUE ETSY 


PAGES) 


ORE 


"APPROVED FOR R 
SEAS EE ROASTS RRL ST saison eh Mens nti PSS OCo renee tres 
oe Seek ce eine ns 710004-1 


FECSE 


3/190/62 /004/006/013 /026 


B101/B110 
AUTHORS: Dudina, Le A+y Yonikolopyany Ne 6+ 
PITLE: Initiating mechanism in the thermal degradation of polymers 
PERIODICAL: sar ra ea goyedineniya, ve 4, NOe 6, 1962, 


TEXT: A kinetic method is developed for judging whether the active 

centers in the thermal degradation of polymers are {nitiated by the "law 

of chance" or by the “law of terminal groups". For the degradation of 

the polymer to the monomer the following ip written: am/dt » KE 

(hi = amount of monomer formed, K # effective constant of the reaction rate; | 

g = amount of initial polymar) « Kw Ne (No degree of polymerization) - of 


The method suggested is based on determining the value and sign of n- 
According to R- Simha, L. -A- Wall, in whose paper (J. Polymer Sole, 65 39s 
1951), the example of chain destruction is thoroughly discussed, the- form 


of the function k = £(N,) 48 determined 48 dependent on the course of 


reactions and the following i8 found: n<O for {nitiation by the law of 
terminal groupss ny zO for gnitiation by the “law of chance"+ The 
card 1/2 . 
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8/190/62/004/c06/013 /026 
Initiating mechanism in the ... B101/211¢ 
: ee) 
uncertainty in the case n = 0 can be eliminated by adding an inhibitor. 
The kinetics of degradation of polyformaldehyde (at 222°C in No) and of 
polyformaldehyde treated with acetic anhydride was investigated 
experimentally. In both cases, a linear decrease of K was observed with 
increasing N, (increasing 1) according to initiation by the law of 
terminal groups. There are 2 figures and 2 tables. The moat important 
English-language reference ‘is: H. He G. Jellinek, Degradation of vinyl eZ 
. polymers, N. Yo, 1955. 

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of 

Chemical Physics AS USSR) + 
SUBMITTVHD; April 68, 1961 
Card 2/2 
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. a 5/190 62/004/008/009/016 
{ wore = B101/B180 : 
AUTHORS: - ‘Beltgovskiy, I. U-; Yenikolopyan, Ne S.+s Sakhonenko, Le Se 
PITLE: Determination of the molecular weight of polyformaldehyde by. 
oe light scattering . 
. PERIODICAL: - Vysokémolekulyarnyye soyedineniyay V» 4, nO- 8, 1962, ee 
; 1197-1203 : moet a 


TSXT; -An apparatus is described for measuring the intensity of the Light: 
scattered by sclutions of polyformaldehyde: in dimethyl formamide. One 
roy of a direct beam and one deflooted through 90° in the dish containing. 
the solution are photomultiplied and then compared by an olaotronio . 
- eompensating oircult. ‘with a thermostat allows, tenperatures up to 200 C 
- gan be used. A differential refractometer is also described for 


“determining the increment at temperatures up to 200°C. At 150°C density = U-~ 
0.645 g/om’; refractive index n® = 1.390; Rayleigh constant 
RY, =. (444041«5)=107° on™), _ Light scattering increased linearly with | 


ea aaa concentration. The molecular weight was determined 
card 1/2. ; 
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Determination of the molecular weight ... 3B101/B180 2 


.viscosimetrioally as, a function of the intrinsic viscosity;. 
In] - 4-4-1074u°*8 snioh ysolded molooular weights between 89-10? and ee. 


285+407, The molecular weights determined by light seattering were not _ 
consistent with the viscosimetric values. Light scattering only yields 
. 4 Weight - average molecular weight. Thore are 10 figures and 2 tables. | 
The most important English-language reference is: T. A. Koch, P. Ee , 
Lindvig, Je. Polymer Soi.; 1, 9, 164, 1959. ¥ / 
—— 


ASSOCIATION; Institut khimicheskoy fiziki AN SSSR (Institute of 
'. Chemical Physics of the AS USSR) 


SUBMITTED: . May 12,- 1964 
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8/190 62/004/012/002/015 
B101/D106 
-iqytnors: , - Skuratov, S. M., Yenikolopyan. N. S., Bonetskaya, A. Kes 
Voyavodskiy, vy. V. 
“MITLE: , Mechanism of lactan polymerization 


+ PERIODICAL: Vy sokomolekulyarnyyé soyedineniya, V- 4, no. 12, 1962, 
cree 1770-1778 


TEXT: In continuation of papers of 1952-54 (last publication Dokl. AN SSSR, 
95, 1017, 1954), the polymerization of é-caprolactam and f-enantholactam was 
atudied in the presence of water, water and acid, end water and alkali at 
231.59C. A slightly modified reaction scheme is proposed on the basis of 
experimental results concerning induction period, maximum reaction rate, 
time before maximum reaction rate is reached, degree of conversion, heat 


. k : 
effect of the reaction: (1) B + H,0 = AH; (2) AH + AH => P 4 1,05 a 
k 


; j 
k . k k 
(3) AH + P —> P+ HA05 (4) AH + B+ x —4. p +X; (5) B4P — 2p P; 


Card 1/3 


ee ee oe 
APPROVED FO meat oepunny 
00196271 


WEE Fig ee ssa femy a easter pease oS Cees tase eee eee ee SESE SE SEaF ti EERE RED ET 6 Be CREA eS WARS ee OS EPA EA Pag EONS LN HEAT ES 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1 


é 3/190/62/004/012,/002/015 

Mechaniam of lactam... wal B101/B186 
Ke . k 

(6) B+ HO + ¥—> AH + Xj (7) AH + x—lp 5 4 HO + X; where B = lactam, 

AH © amino acid, P = polyamide, X = catalyst. The probable course of these 


reactions under different conditions is discussed, and the following 


equations are derived for the rate of polymerization, w: (A) for polymeriza- 
; 2 2 
tion of &-caprolactam in the presence of H,0: ws a'(H,0 ][B] ({B] - (B] ); 
where &! = k ykg/2koi (3) for polymerization of f-enantholactam in the 
Oe Shed a 2 2 0.5,0.5 
presence of water: ¥ = a! (H,0] (811 [3g] - (B]© ; where a! = kek, k g/k 53 / 
(C) for polymerization of ¢-caprolactam in the presence of HO and H,FO,: 


w= B'Y [Ac] {B] (a2? (By , where B! «= (k jk k gLH,0 ]/ky )*9, and aaa: 


AcH = acid; (D) for polymerization of $ -enantholactam in the presence of 


HAO and HjPO,: = att [ AcH | [B] d [B1° ~ [3]? , where 


gt = i a CP) led see (e) in the polymerization of ¢-capro- 


lactam and {-enantholactam in the presence of H,0 and NaOH, the presence of | 
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: 8/190/62/004/012/002/015 
. Mechanism of lactam... B1i01/B186 


NaOH only reduces the. induction period without affecting the polymerization 
kinetics Proper. All the experimental results are satisfactorily explained 
by these equations. There are 3 tables. 


ASSOCIATION: Moskovskiy €0sudarstvennyy universitet im. M. V. Lomonosova 
Moscow State University imeni M, Vv. Lomonosov) 


SUBMITTED: June 24, 1962 
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| g/190/62/004/012/003/01? 
p101/B186 
A. Kes skuratov, s, Me 


N. Ses Bonetskeayas 


AUTHORS: Yenikolopyans 
eee 
TITLE: Induc tion period of p-caprolactam and f-enantholactan 
polymerization under various conditions 
PERIODICAL: syadonotsenrgartsye soyainenyo” A, no» 12, 19625 
4119-418 
revious paper ' 


in ap 
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TEXT: 

(vysokomolek- goyede» 4s i 

lactam and ¢-enantholactan in the presence ° 

4 . 
water and alkali: (1) B+ H,0 — au; (2) AH + AH 
k 1 k 
“3d p+ H,05 (4) “apex Fo (5) B+? 
k F 
eee & —b» Bt H,0 + ky where 


t, wh 
polymer 


Le, 


(3) al + P 


(6) B+ Hi,0 + % 


AH = amino gold, 
either the end-groups of P, 


cara 1/3 


ke 
— >» AH + XK (7) 4 
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' Induction period of... it B101/B186 
: W0 ion in the case of polymerization in the presance of acid. In the 
present paper, the experimental data are used for deriving oquationa for : 
the induction period as dependent on the amount of H,0 added. Reaction (1) id 


catalyzed by the amino acid gives tise to: B+ H,0 + AH cody: AH 4 ANG The 
jnduction period t = (1/y) In w/a; where w = ger, as kek, [BI/k}, and / 4. 
; p= k 1 (B] [H¢" - In agreement with the experiment, the induction period is 
_ inversely proportional to’ the: amount of water added. The induction period 


deorcases with an increased addition of NaOH. In this case, the cooperation 
of the hydroxyl ion must be taken into account besides reaction (1) and the 


k" . 
catalysis by the amino acid: B+ H0 + OH —), AH + OH. Hence, 


4 = (1/p)(in w - Ina), where 9. * k4(B](H,0}, @ = kek (B) (oH ]/e}. 


Consequently, the kinetics of polymerization proposad intorprots the 
reaction courses correctly. There are 2 figures and 1 table. 
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TITLE: Thermal and thermo-oxidative egradation of polyfomaldehyde 1, Order 
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4 SOURCE: Vy*sokomolokulyamy*ye soyedinentya av. 5, no, 6, 861.867 5 ab 


TOPIC TAGS: thermal degradation, thommo-oxidative degradation, degradation reace fags 
, tion, polyformaidehyde, activation energy ne 


~~ FABSTRACTY The polymers used 4n tho” study were prep 


ghts of the nonstabilized Polymers were 2.57x10 sup 5 and 3.16xJ0 


Up 55 -and 1.38x10 sup 5 for the stabilized Polymer. Thermal destruction was con< 


- ducted ina vacuum installation at 10 sup -4 mm residual pressure, at temperatures 
varying from 120 to 346C, and the volume of liberated gas was determined by pres. 
sure change. Such a method is applicable where the sole gaseous product is a as} 
monomer, and the authors were able to show that it fitted their case by obtaining - 
pressure readings almost matching theoretical ones, The semilogarithmic 
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~Tananorphoses of Kcinetic decomposition curves of alpha-polyoxynethylene and the non- 
i stabilized pe , : 
polymer follows a first order course. It implies that hore tho activation energy 
-of aotive conter destruction 4s loss: than the activation energy of monomer elimina 


tion. Apart of the experiment was condudted by 0. M. Koz 'miny*kh, Orig. art. 
has: 15 formulas, 3 charts, and 1 table. ns eg ey, 
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AUTHOHS : Yenikolopyap, N,3, Doctor of Chemical Sciences, Vardanyan, M.S. 
TITLE: Tne production of polyformaldehyde 


PERIODICAL: Znurcnal vsesoyuznogo khimicheskogo obshchestva imeni D.I. 
Mendeleyeva, v. 7, no. 2, 1962, 1y4 - 200 


TEXT: Properties, the production, and the mechanism of polymerization 
of polyrurmaldehyde are discussed and some experimental results are presented, 

A great part ot the presented information is apparently taken from the Symposium 
on Macrochemistry in Canada, 1961.° Polymers of formaldehyde are known since ther 
discovery by A.M, Butlerov, Two types - polyoxialdehydes and polyoximethylenes 
can be noted, High molecular weight polyoximethylene, i,e., polytormaldehyde, 
shows some outstanding physical and. chemical properties, thus being or interest 
tor various purposes, Monomer tornaldehyde used as initial material can be pre- 
pared: 1} As low-molecular compound, para-formaldehyde and A-polyoxime thylene; 
2) as cemil-acetal; or 3) by partial condensation, The monomer should contain 
less than U.UGU1% admixtures, Preliminary polymerization, or filtration through 
molecular filters allows to remove the impurities below U,001%, The purified 
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monomer van be polymerized in two ways in the presence or various catalysts, 
The latter is not consumed during polymerization, 1.e., active centers are not 
lost, The errect of H20, CH30H, HCOOH, CH3COOH, (CH3CO)20, CO, COz, and other 
substances on rate and degree or polymerization was investigated experimatally. 
In contrast to the OH ions, the HCOz and HCOO” ions do not influence the polvme- 
rization of formaldehyde, Thus, in principle, a regulation of the process and 
reproduction of polyrormaldehyde with any desired molecular weight is possible. 
Tne stability of para-fiormaldehyde against heat and oxldation depends only on the 
nature of the end-group of the chain. The present authors demonstrate that at 
thermal destruction also processes of chain transfer to the polyrer are ot’ im- 
portance as well as to the evolving monomer formaldehyde, simultaneously with 
.gencration, growth and rupture of chains, Studies of the kinetics of thermal 
destruction of polymers with OH and OCOCH3 end-radicals showed that the diiferent 
rato or destruction depends upon the different activation enorgy, It was provod 
experimentally that oxygen increases sharply the destruction rate, mand decreases 
even more the molecular weight, However, the molecular weight ot' acetylized 

_ polymer decreases much slower than that of the non-stabilized polymer, This in- 
dicates that oxygen does not attack direotly the middle of tha omin, Oxyyon Y 
apparantly doos not attack dirvetly the polymer ohain, but the avolved monomer 
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formaldehyde, ‘The observed greater mutual effect of oxygen and formic acid is 
not explained yet; An erficient mixture of a Stabilizer should be able to bind 
the evolving formalde hvde (limiting thus its further oxidation), also the 
evolving formic acid, and contain radical inhibitors retaining the chain process 
of destruction, There are Y figures, 
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KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, S.3., 
red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.C., red.; © 
SLONIMSKIY, G,L., red.; SMIRNOV, V.S., red.; TSVETKOV,V.N., 
| red.; FREYMAN-KRUPENSKIY, D.A., tekhn. red. 


{Adhesion of polymers] Adgeziia polimerov; sbornik stated. 
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10) 
(Polymers) (Adhesion) 
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G.S., otve red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A., 
sy ; DOLGOPLOSK, B.A., red.; YENIKOLOPYAN, N.S., red. 
KARGIN, V.A., red.; KOZLOV, P.V., réd.; EOROTEGCY, SAR 
red ; KORSHAK, V.V., red. LAZURKIN, Yu.S., red.; ME a ‘ ; 
S.S., red.; MIKHAYIOV, N.V., red.; PASYNSKIY, 4.G., re oe . 
SLONIMSKIY, G.L., reci.3 SMIRNOV, V.S., red.; TSVETKOV, V.N., 
red.3 FREYMAN-KRUPENSKTY , D.A., tekhn. red. 
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Heterochain high-mo‘lecular weight compounds } 
boneprone pra soedinoniia; sbornik statei. cay 
Izd-vo "Nauka," 1963, 246 p. (MIRA 17:3 
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red.; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, 
S.S., red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.; 
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red.; FREYMAN-KRUPENSKIY, K.A., tokhn, red. 


(Carbochain high-molecular woight compounds] Karbotsepnye 
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Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1) 
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~Ne Se 


TITLE: Low-temperature radiatlon-induced polymerization of isobutylene 


SOURCE: Karbotsepny.:ye vy*sokomolekulyarny*ye soyedineniya (Carbon-chatn macro- 
t molecular picasa 6 sbornik statey. Moscow, |zd=vo AN SSSR, 1963, 100-106 
. a 


TOPIC TAGS: polymerization, radiation polymerization, Isobutylene, low-temperature 
polymerization . 
t) F 
ABSTRACT: In order to clarify the degree to which the reaction proceeds via an . 
tonic mechanism, the kinetics of the radiation polymerization of tsobutylene over — 
a temperature range of -40 to -196C were Investigated. With respect to low- 
témperature radiation polymerization, the following conclusfons could be drawn: 
The independence of the polymerization yield of the Intensity of the dose indi- 
1 cates a linear relationship between the polymertzation rate and the radiation in- 
/ tensity. The polymerization of fsobutylene In the liquid phase is accelerated by 
, €@ decrease in temperature down to the freezing pojnt of the monomer. The reaction 
_ rate has an activation energy of 2.5 kcal/mol. fn the solid phase, the reaction 
tchare jig a normal temperature dependence with an apparent activation energy of 
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+1.88 kcal/mol. The maximum rate of polymerization Is obtalned [n the initial 
stage of Irradiation and the process shows a tendency to become saturated as the 
dose of radiation Is increased. The molecular weight of the product -has a maxi- 
mum value during the initial stage of irradiation, after which It drops rapidly 
to a value of 15,000-20,000; thereafter it is essentially Independent of the dose. : 
‘Orig. art. has; 5 formulas and 5 figures. f. 
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YENIKOLOPYAN, N.S.3 SHILOV, A.Ye. 
"Chemical kinetica and catalysis" by G.M.Panchenkoy, 
V.P.lebedeva. Reviewed by N.S.Enikolopian, A.E.Shikov. 
Kin.i kat. 4 Sen pede) Mredp '63. (MIRA 1635) 
(Chemical reabtion, Rate of) (Catalysis) 
(Panchenkov, G.M.) (Lebedev, V.P.) 
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DUDINA, L.A.; YENIKOLOPYAN, N.S. 
“Thermal and thermal oxidation degradation of polyformaldehyde,. 
Part 1s Order of the -thermal degradation reaction, Vysokom,soed, 
5 no.6:861-867 Je . '63. (MIRA 16:9) 


1. Institut khimicheskoy fiziki AN SSSR, 
(Formaldehyde) (Degradation) 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1 


are are fa Se ot SE Le F53 BiU Rey PORE CRU Pa SRS Se AE is 
ebay bbe cs jeg.) Cope ee tS PP ors pal a ed Bis se ae = " 


Aa Y: 


eae Op 


T ame poled 3 : BS Page Te 


: y : ieee cele 
Fi is . 


ad es cee ee RN a eaten ae ee CTL «ee 


 1TACCESSION NR: AP3003787 3 $/0190/63/005/007 /0986/0993 
AUTHORS: Dudina, Le A.; Yenikolopyan, Ne See | : en 


TITLE: ‘Thermal and thermooxidative degiradation of polyformaldehyde. 2. On 
.{ temperature dependence of thermal degradation rate 


SOURCE: Vytsokonolekulyarny#ye soyedinuniya, v. 5, rio. 7, 1963, 986-993 


TOPIC TAGS: thermal dissociation, dissociation rate, unstabilized polyformal- 
; ‘dehyde, activation energy, true activation energy, chemical reaction, reaction rate 
constant 7 . i. 


-TABSTRACT: ‘Tho thermal dissociation of polymers upon heating was investigated, 
using the method described by the authors in (Vytsokomolek. soyed. 5, 861, 1963). 
‘The polymer specimen was in the form of a tablet with heat being applied from its 
‘base. At high temperatures (above 2600) the dissociation rate of unstabilized 
polyformaldehyde (PFA) was found to be independent of the temperature. Inthe | 

| temperature range 190-2600 the dissociation activation enorgy of PFA in the 0.02 gn: 
specimon yielled a value of 17 + 1 kcal/mol, and for the 0,05 gm specimen, 13 +1 | 
kcal/mol. An analytic method has been developed to determine the true activation | 


Cord _ 8’ oo 


~— 


: i 
F af oe Ege i ses 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962710004-1 


[RIES Goran Eee OES LACAN Ba Sa BLT Td WS SBE 
pes Neco tame ear ar 9 AA IMSS SEO ATR SERER TI SESE TS BP SRSRRES YS GASSER AT BT 9 RS ST 2 BRA UMTS TAP NS ED 


ocsszo NR: ” AP3003787" | 


: energy in the chemical reaction when the limiting factor in the heat treatment is 
{the internal conductivity of the specimen. The effective reaction rate constant is 
Dg mete tae Rew tee See eee 


expressed by {nae a ——— on 
. § ken & 1 sxcceniinireisimens + . 
MeV Oe BA" ary cman: | | 


where A= thermal conductivity, P - density, S ~ cross-sectional area, E ~ 
activation energy, Ky ~ constant in heat source term 
q hee a Qkopa-MRT , 
ene effective activation rate constant is then plotted against the inverse specimen! { 
Weight. It is shown that when the apparent rate constant is inversely proportional 
to tho sample, the true activation energy is twice that of the experimental value. 
The activation energy of the stabilized polymer terminated with the hydroxyl group ; 
| 
jyields a value of 26 kcal/mol and with acetylene, E = 32 kcal/ml. "The authors 
(express their gratitude to A. S. Kompansyets for evaluating the work." Orig. arte P 
thass 13 equations and 3 figures. 
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TITLE: Thermal and thermooxiditive decomposition of polyformaldahyde. 3. Chain 
transfer reaction in thermal decomposition... 


SOURCE: Wy#sokumolekulyarny#ys soyedinonlya, ve 5, nos 8, 1963, 1135-1139 
hy: 
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viene, theroal decomposition, 
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- LaBSrRacts.-This report 1s a continuation of earlier studies by the authors on 

"| thermal. deconposition of formaldehyde polymers..-An- explanation was sought for 
‘the deviat‘on of the decomposition rate from that of a first order reaction. The 
‘method used was described in an earlior publication ty the authors (Vy#sokomolek.,- 
15, 986, 1963), the kinetics of the reaction being evaluated on the basis of gas 

' |rate evolution from polyforraldehyde samples at 130-2806 4n a closed system. It 
wns found that the rate of monomeric HCOH evolution in nonstabilized specimens 
tapered off within 5 to 10 minutes, a phenomenon not observed in control tests 


in an atmosphere of nitrogen, 1 i excluding pressure as a potential factor of 
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Be. ormation of f 

De i ees ee pie eretes by means of a hain-transfer reaction. The Pri rpobeyisrae 

3 @ decomposition of alpha-polyoxymethylene was couducted by 0. HM, Kos'miny#kh, 
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| TITLE: Thermal and thermooxidative decomposition of polyformaldehyde. h, Kinetics 
| of the tharmooxidative reaction pa ase 


; | SOURCE; Vy#sokomolekulyarny*ye soyedinentya, ve 5, no.-8, 1963, 1160-1164 


ory | TOPIC TAGS: | formaldehyde, polyformaldehyda, tharmooxidative decomposition, auto-— _ 
van eatalysis, “stabilization ——— Se ee a oe, 
_. .| ABSTRACT: The polymer (0.382 ems) was placed-in a glass dish attached toa : 
quartz spiral suspended inside a glass cylinder. Through this a stream of oxygen’ 
Was passed at temperatures ranging from 165-2200. Tho changes in woight of the | 
| Sample were followed by rocording the extension of the spiral. Tho gasgous de- | 
| Compo ition products, trapped by means of condensation at temperatures down to 
i -80C, lwere analyzed for monomeric formaldehyda, organic peroxides, hydrogen | 
tde, and formic acid. The viscosities of the samples were determined by | 


; Ubbelhede!s method in dimethylformamide solution at 150C, and from it the molec~ 
‘| ular weights were calculated, It was found that the oxidative decomposition of 
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